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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in an interview with Mark 
Friedman via email on 7/19/2011. 

The application has been amended as follows: 

In the claims, please amend the claims as follows: 

1. (Currently Amended) A network interface adapter, implemented on at least one 
integrated circuit chip and comprising: 

a host interface, for coupling to a host processor; 

an outgoing packet generator, operative to generate an outgoing request packet for 
delivery to a remote responder responsive to a request submitted by the host processor via the 
host interface; 

a network output port, coupled to the outgoing packet generator to receive the outgoing 
request packet from the outgoing packet generator and to transmit the outgoing request packet 
over a network to the remote responder; 

a network input port, for coupling to the network to receive an incoming response packet 
from the remote responder, in response to the outgoing request packet sent thereto, and further to 
receive an incoming request packet sent by a remote requester; and 
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an incoming packet processor, coupled to the network input port to receive and process 
both the incoming response packet and the incoming request packet, and further coupled to cause 
the outgoing packet generator, responsive to the incoming request packet, to generate, in addition 
to the outgoing request packet, an outgoing response packet for transmission via the network 
output port to the remote requester; 

wherein the outgoing request packet comprises an outgoing write request packet 
containing write data taken from a system memory accessible via the host interface; 

wherein the outgoing response packet comprises an outgoing read response packet 
containing read data taken from the system memory in response to the incoming request packet; 

wherein the incoming request packet comprises an incoming RDMA read request packet 
specifying data to be read from a system memory that is external to the network interface adapter 
and that is accessible via the host interface; 

wherein the incoming packet processor is operative to write a quasi-WQE to a first 
memory location, in the system memory, indicating the data to be read from the system memory 
responsive to the incoming RDMA read request packet; 

wherein the outgoing packet generator is operative to read the quasi-WQE from the first 
memory location and, responsive thereto, to read the indicated data and to generate the outgoing 
response packet containing the indicated data; 

wherein the outgoing packet generator comprises a hardware gather engine, which is 
coupled to gather both the write data and the read data from the system memory for inclusion in 
the respective outgoing request and response packets via a commonly shared data flow path from 
the system memory to the network output port; and 
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wherein to submit the request, the host processor writes a request descriptor indicative of 
the write data to a second memory location, and wherein the hardware gather engine is operative 
to read information from the quasi-WQE and from the request descriptor and to gather the read 
data and the write data responsive thereto. 

2-3. (Canceled) 

4. (Previously Presented) An adapter according to claim 1, wherein the outgoing 
packet generator comprises a plurality of schedule queues, and is operative to generate the 
outgoing request packet and the outgoing response packet responsive to respective entries placed 
in the schedule queues of the plurality of schedule queues. 

5. (Previously Presented) An adapter according to claim 4, wherein the network 
input and output ports are operative to receive and send the incoming and outgoing packets, 
respectively, over a plurality of transport service instances, and 

wherein the outgoing request packet and the outgoing response packet are associated with 
respective transport service instances among the plurality of transport service instances, and 

wherein the outgoing packet generator is operative to assign the transport service 
instances of the plurality of transport service instances to the schedule queues of the plurality of 
schedule queues based on service parameters of the transport service instances of the plurality of 
transport service instances, and to place the entries in the schedule queues of the plurality of 
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schedule queues corresponding to the transport service instances, of the plurality of transport 
service instances, with which the incoming and outgoing packets are associated. 

6. (Previously Presented) An adapter according to claim 5, wherein the outgoing 
packet generator comprises: 

one or more execution engines, which are operative to generate the outgoing request 
packet and the outgoing response packet responsive to a list of work items respectively 
associated with each of the transport service instances of the plurality of transport service 
instances; and 

a scheduler, which is coupled to select the entries from the plurality of schedule queues 
and to assign the transport service instances of the plurality of transport service instances to the 
one or more execution engines for execution of the work items responsive to the service 
parameters. 

7. (Previously Presented) An adapter according to claim 5, wherein the transport 
service instances of the plurality of transport service instances comprise queue pairs. 

8. (Previously Presented) An adapter according to claim 4, wherein the outgoing 
packet generator comprises one or more doorbell registers, to which the host processor and the 
incoming packet processor write in order to place the entries in the schedule queues of the 
plurality of schedule queues. 
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9. (Previously Presented) An adapter according to claim 4, wherein the incoming 
request packet comprises an incoming write request packet carried over the network on a reliable 
transport service, and wherein responsive to the incoming write request packet, the incoming 
packet processor is operative to add an entry to the entries placed in the schedule queues of the 
plurality of schedule queues, such that responsive to the entry, the outgoing packet generator 
generates an acknowledgment packet. 

10. (Canceled) 

11. (Previously Presented) An adapter according to claim 1, wherein the incoming 
packet processor is configured so that when it receives an incoming write request packet 
containing write data to be written to a system memory accessible via the host interface after 
receiving the incoming RDMA read request packet, it conveys the write data to the host interface 
without waiting for execution of the quasi-WQE. 

12. (Previously Presented) An adapter according to claim 1, wherein the incoming 
packet processor is configured so that when it receives an incoming write request packet 
containing write data to be written to a system memory accessible via the host interface before 
receiving the incoming RDMA read request packet, it prevents execution of the quasi-WQE until 
the write data have been written to the system memory. 



13. (Canceled) 
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14. (Previously Presented) An adapter according to claim 1, wherein the outgoing 
packet generator is operative, upon generating the outgoing request packet, to notify the 
incoming packet processor to await the incoming response packet and to write a completion 
message to the host interface when the awaited incoming response packet is received. 

15. (Canceled) 

16. (Previously Presented) An adapter according to claim 1, wherein the incoming 
RDMA read request packet is one of a plurality of incoming RDMA read request packets, and 
wherein the incoming packet processor is operative to write a list of corresponding quasi-WQEs 
to the first memory location, each said quasi-WQE indicating the data to be read from the system 
memory responsive to the corresponding incoming RDMA read request packet, responsive to 
which the outgoing packet generator is operative to generate a sequence of corresponding 
outgoing response packets. 

17. (Previously Presented) An adapter according to claim 16, wherein the network 
input and output ports are operative to receive and send the incoming and outgoing packets, 
respectively, over a plurality of transport service instances, and wherein the incoming packet 
processor is operative to prepare the list of the quasi-WQEs for each of the transport service 
instances of the plurality of transport service instances as a part of a response database held for 
the plurality of the transport service instances in common. 
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18. (Previously Presented) An adapter according to claim 17, wherein the transport 
service instances of the plurality of transport service instances comprise queue pairs. 

19. (Previously Presented) An adapter according to claim 1, wherein the request 
comprises a write request, which is submitted by the host processor by generating a request 
descriptor indicating further data to be read from the system memory for inclusion in the 
outgoing request packet, and wherein the output packet generator is operative to read the request 
descriptor and, responsive thereto, to generate the outgoing request packet as a write request 
packet containing the indicated further data. 

20-30. (Cancelled) 

31. (Currently Amended) A method for coupling a host processor to a network, 
comprising: 

generating an outgoing request packet for delivery to a remote responder using an 
outgoing packet generator of a network interface adapter that is implemented on at least one 
integrated circuit chip , responsive to a request submitted by the host processor; 

transmitting the outgoing request packet from the output outgoing packet generator over the 

network to the remote responder; 
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receiving an incoming response packet from the remote responder, in response to the 
outgoing request packet sent thereto, using an incoming packet processor of the network 
interface adapter ; 

receiving an incoming request packet sent by a remote requester using the incoming 
packet processor; and 

coupling the incoming packet processor to the outgoing packet generator to cause the 
outgoing packet generator to generate, responsive to the incoming request packet, in addition to 
the outgoing request packet, an outgoing response packet for transmission via the network to the 
remote requester; 

wherein generating the outgoing request packet comprises generating an outgoing write 
request packet containing write data taken from a system memory that is external to the network 
interface adapter and that is associated with the host processor; 

wherein coupling the incoming packet processor to the outgoing packet generator 
comprises generating, using the outgoing packet generator, an outgoing read response packet 
containing read data taken from the system memory in response to the incoming request packet; 

wherein receiving the incoming request packet comprises receiving an incoming RDMA 
read request packet specifying data to be read from a system memory associated with the host 
processor, 

wherein coupling the incoming packet processor comprises writing, in response to the 
incoming RDMA read request packet, a quasi- WQE to a first memory location of the system 
memory indicating the data to be read therefrom, and causing the outgoing packet generator to 
read the quasi-WQE from the first memory location and, responsive thereto, to read the indicated 
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data from the system memory and to generate the outgoing response packet containing the 
indicated data; 

wherein generating the outgoing write request packet and generating the outgoing read 
response packet comprise generating the packets using a hardware gather engine in the outgoing 
packet generator, which is coupled to gather both the write data and the read data from the 
system memory for inclusion in the respective outgoing request and response packets via a 
commonly shared data flow path from the system memory to the network; and 

wherein generating the outgoing write request packet comprises generating a request 
descriptor indicative of the write data to a second memory location, and wherein generating the 
packets using the hardware gather engine comprises reading information from the quasi- WQE 
and from the request descriptor using the hardware gather engine and gathering the read data and 
the write data responsive thereto. 

32-33. (Canceled) 

34. (Previously Presented) A method according to claim 31, wherein the outgoing 
packet generator comprises a plurality of schedule queues, and wherein generating the packets 
comprises generating the outgoing request packet and the outgoing response packet responsive to 
respective entries placed in the schedule queues of the plurality of schedule queues. 

35. (Previously Presented) A method according to claim 34, wherein the outgoing 
request packet and the outgoing response packet are associated with respective transport service 
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instances among a plurality of transport service instances in use on the network, and wherein 
generating the outgoing request packet and the outgoing response packet comprises assigning the 
transport service instances of the plurality of transport service instances to the schedule queues of 
the plurality of schedule queues based on respective service parameters of the transport service 
instances of the plurality of transport service instances, and placing the entries in the schedule 
queues, of the plurality of schedule queues, corresponding to the transport service instances, of 
the plurality of transport service instances, with which the packets are associated. 

36. (Previously Presented) A method according to claim 35, wherein generating the 
outgoing request packet and the outgoing response packet comprises allocating resources to 
process the schedule queues, of the plurality of schedule queues, responsive to the respective 
service parameters. 

37. (Previously Presented) A method according to claim 35, wherein the transport 
service instances of the plurality of transport service instances comprise queue pairs. 

38. (Previously Presented) A method according to claim 34, wherein receiving the 
incoming request packet further comprises receiving an incoming write request packet on a 
reliable transport service, and wherein generating the outgoing response packet comprises adding 
an entry to the entries in the schedule queues of the plurality of schedule queues, causing the 
outgoing packet generator, responsive to the entry, to generate an acknowledgment packet. 
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39. (Previously Presented) A method according to claim 34, wherein generating the 
outgoing write request packet and generating the outgoing read response packet both comprise 
writing to doorbell registers of the outgoing packet generator in order to place the entries in the 
schedule queues of the plurality of schedule queues. 

40. (Canceled) 

41. (Previously Presented) A method according to claim 31, wherein receiving the 
incoming request packet further comprises receiving an incoming write request packet 
containing write data to be written to a system memory associated with the host processor after 
receiving the incoming RDMA read request packet, and comprising conveying the write data to 
the system memory using the incoming packet processor without waiting for execution of the 
quasi- WQE associated with the outgoing read response packet. 

42. (Previously Presented) A method according to claim 31, wherein receiving the 
incoming request packet further comprises receiving an incoming write request packet 
containing write data to be written to a system memory associated with the host processor before 
receiving the incoming RDMA read request packet, and comprising conveying the write data to 
the system memory using the incoming packet processor while preventing execution of the 
quasi- WQE associated with the outgoing read response packet until the write data have been 
written to the system memory. 
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43. (Canceled) 

44. (Previously Presented) A method according to claim 31, wherein transmitting the 
outgoing request packet comprises passing a notification from the output packet generator to the 
incoming packet processor to await the incoming response packet to be received in response to 
the outgoing request packet, and comprising writing a completion message to the host processor 
when the incoming packet processor receives the awaited packet. 

45. (Canceled) 

46. (Previously Presented) A method according to claim 31, wherein receiving the 
incoming RDMA read request packet comprises receiving a plurality of incoming RDMA read 
request packets, and wherein writing the quasi-WQE comprises writing a list of said quasi- 
WQEs to the first memory location, causing the outgoing packet generator to generate a 
sequence of corresponding outgoing response packets containing respective indicated data. 

47. (Previously Presented) A method according to claim 46, wherein receiving the 
plurality of incoming RDMA read request packets comprises receiving the plurality of incoming 
RDMA read request packets over a plurality of transport service instances on the network, and 
wherein writing the list of the descriptors comprises writing a respective list for each transport 
service instance of the plurality of the transport service instances to a response database held for 
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the plurality of the transport service instances in common, causing the outgoing packet generator 
to generate the packets for transmission over the plurality of the transport service instances. 

48. (Previously Presented) A method according to claim 47, wherein the transport 
service instances of the plurality of transport service instances comprise queue pairs. 

49. (Previously Presented) A method according to claim 31, wherein the request 
comprises a write request, which is submitted by the host processor by generating a request 
descriptor in a second memory location indicating further data to be read from the system 
memory for inclusion in the outgoing request packet, and wherein generating the outgoing 
request packet comprises reading the request descriptor from the second memory location and, 
responsive thereto, generating a write request packet containing the indicated further data. 

50-59. (Cancelled) 

60-72. (Canceled) 

This communication warrants no examiner's reason for allowance, as applicant's replies 
makes evident the reasons for allowance, satisfying the record as whole as required by rule 37 
CFR 1.104 (e). In this case, the substance of applicant's remarks filed throughout the 
prosecution with respect to the amended claim limitations points out the reason claims are 
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patentable over the prior art of record, more specifically, remarks filed 4/7/2011. Thus, the 
reason for allowance is in all probability evident from the record and no statement for examiner's 
reason for allowance is necessary (see MPEP 1302.14). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KAMAL DIVECHA whose telephone number is (571)272-5863. 
The examiner can normally be reached on IFP (M-F: 10-6.30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, JOHN FOLLANSBEE can be reached on 571-272-3964. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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